Effect of black currant anthocyanins on the activation of endothelial nitric oxide synthase (eNOS) in vitro in human endothelial cells.
Polyphenols are known to induce vasodilatory function via activation of the redox-sensitive phosphatidylinositol-3 (PI3)/protein kinase B (Akt) pathway. Black currant fruits have appreciable amounts of polyphenolic compounds including cyanidin-3-O-glucoside, cyanidin-3-O-rutinoside, delphinidin-3-O-glucoside, and delphinidin-3-O-rutinoside. It was hypothesized that black currant fruit extracts would cause activation of endothelial nitric oxide synthase (eNOS) through activation of redox-sensitive PI3 kinase/Akt signaling pathway. To test this hypothesis, human umbilical vein endothelial cells (HUVECs) were treated with different concentrations/times of black currant juice concentrates (Ben Gairn and Ben Hope) and the activation of Akt and eNOS was measured using immunoblotting. Vitamin C is also known to activate Akt and eNOS in in vitro models, and black currants are rich in vitamin C. Therefore, the effect of black currant extracts with and without coexisting vitamin C was investigated, using SPE columns to eliminate vitamin C content. The individual (and combined) effects of the major anthocyanins present in black currant juice samples with and without vitamin C were investigated and compared to the effects of the whole extract. Black currant juice samples (1 μL/mL) significantly increased the phosphorylation of Akt (p-Akt) and eNOS (p-eNOS) (P < 0.05). Activation of Akt and eNOS was abolished by incubation with wortmannin, a PI3K inhibitor, supporting the involvement of PI3K/Akt. Vitamin C alone significantly increased the p-Akt and p-eNOS (P < 0.05); however, removal of vitamin C from black currant did not significantly affect p-Akt and p-eNOS compared to black currant with vitamin C. Assessment of individual anthocyanins also showed significant effects on p-Akt and p-eNOS. In summary, in the present study data suggested that black currant concentrates, Ben Gairn and Ben Hope, activated eNOS via Akt/PI3 kinase pathway in vitro in HUVECs and that the effect was not dependent on vitamin C.